Methods
All experiments were performed with the approval of the animal experiment ethics committee at the University of Tokyo (approval number, 19-37 and 19-39) and according to the University of Tokyo guidelines for the care and use of laboratory animals. Data are summarized as the means ± standard errors. For all statistics, the paired-t test was used to compare data that were collected 'before' and 'during' axon stimulation.
Hippocampal slice cultures.
Unless otherwise specified, we used organotypic slice culture preparations because these tissues are more transparent than acute slice preparations and are suitable for axon visualization and uncaging by ultraviolet (UV) light. Postnatal day 7 Wistar/ST rats were chilled with ice and decapitated. The brains were removed and horizontally cut using a vibratome into 300-µm-thick slices in aerated, ice-cold physiological saline supplemented with 25 mM glucose.
Entorhino-hippocampal stumps were cultivated for 7-14 days on membrane filters (φ25 mm) (1) . Cultures were fed with 50% minimal essential medium, 25% Hanks' balanced salt solution, and 25% horse serum in a humidified incubator at 37°C in 5% CO 2 . The medium was changed every 3.5 days. Figures 1D and E and in some experiments with calcium uncaging in astrocytes, we used acute slice preparations. Postnatal 7-to-12-day-old Wistar/ST rats (SLC, Shizuoka, Japan) were anesthetized with ether and decapitated. The brain was immersed in ice-cold modified artificial cerebrospinal fluid (aCSF) consisting of (in mM) 27 NaHCO 3 , 1. 
Acute hippocampal slices. In

Electrophysiological recordings.
Slices were mounted in a recording chamber at 32ºC and perfused at a rate of 1.5-3 ml/min with aCSF bubbled with 95% O 2 -5% CO 2 .
Patch-clamp recordings were collected from somata and axons with an amplifier and a digitizer that were controlled by pCLAMP 10 software. For somatic recording, borosilicate glass pipettes (5-7 MΩ) were filled with an internal solution consisting of (in mM) 135 K-gluconate, 4 KCl, 10 HEPES, 10 phosphocreatine-Na 2 , 0.3 Na 2 -GTP, and 4 Mg-ATP (pH 7.2). The whole-cell configuration was maintained for 1-2 hours to visualize axon morphology. Axonal cell-attached recording was conducted with fluorophore-coated pipettes (2) . The tip of a glass pipette (9-12 MΩ) was immersed for 5-10 s in 0.02% bovine serum albumin Alexa Fluor 488 conjugate in 0.1 M phosphate-buffered saline. Signals were low-pass filtered at 1-2 kHz, digitized at 20-100 kHz, and analyzed with pCLAMP 10 software. APs were evoked by current injections (2-3 ms, 1-2 nA). When patching neurons, 200 μM Alexa Fluor 488 hydrazide was added to the intra-pipette solution to visualize cell morphology. When patching astrocytes, 100 μM OGB1 potassium salt, 200 μM NP-EGTA, 2% biocytin, and 10 mM glucose were added to the pipette solution. Astrocytes were identified under differential interference contrast microscopy. This morphological identification was verified by post-hoc immunohistochemistry with S100β, an astrocyte marker (Fig. S5 ).
In acute slices, whole-cell recordings were obtained from the cut end of the axon (bleb). 
Calcium imaging and calcium uncaging. For calcium imaging and uncaging in
astrocytes, a glass pipette (4-6 MΩ) for dye loading was filled with aCSF that consisted of 50 µM OGB1-AM, 100 µM NP-EGTA-AM, 15% Pluronic F-127, and 10% DMSO.
The tip of the pipette was inserted into the stratum oriens and the dye solution was injected by manually controlling a 10-ml syringe pressurizer (50-60 hPa for 3-5 min) (3) . After a recovery period of >15 min in a recording chamber that was perfused with aCSF, images were captured at 1 frame per s (fps) with Nipkow-disk confocal microscopy, a cooled CCD camera, and an upright microscope with a water-immersion objective lens (16×, 0.8 numerical aperture or 40×, 0.9 numerical aperture). The OGB1 fluorescence was excited at 488 nm with a laser diode and visualized with a 507 nm long-pass emission filter. Astrocytes were identified by their morphology and calcium dynamics (4). NP-EGTA was uncaged by a 150-μm-diameter UV pulse for 30-120 s.
UV light was emitted from a 100 mW high-pressure mercury lamp and short-passed at 330 nm. For multineuron calcium imaging (Fig. S2) , a dye-loaded glass pipette was inserted into the CA3 stratum pyramidale and the dye was injected with a pressure of 50-60 hPa for 5 min. To facilitate spontaneous activity, the recording chamber was perfused with modified aCSF consisting of the following (in mM): 127 NaCl, 26 Figure 1C , 20 mM BAPTA was intracellularly injected into neuronal cell bodies through whole-cell patch-clamp pipettes. In Figure 4E , 10 µM CNQX and 50 µM AP5 were locally applied to the area of UV illumination.
1.6 Immunohistochemistry. Astrocytes were post hoc labeled with biocytin-streptavidin Alexa-568 conjugate and S100β immunostaining. After recording, slices were fixed in 4% paraformaldehyde in 0.1 M phosphate buffer solution for 2 h and permeabilized with 0.3% Triton X-100 for 60 min. After being blocked by a 60-min incubation with 2% goat serum at 4°C, they were incubated with Alexa Fluor 568-conjugated streptavidin and primary rabbit monoclonal anti-S100β antibody overnight at 4°C and labeled with secondary anti-rabbit IgG Alexa-488 for 2 h at room temperature.
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